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In the male reproductive tract, the epididymis plays an important 

role in mediating transepithelial bicarbonate transport and luminal 

acidification. In the proximal vas deferens, a significant component 

of luminal acidification is Na+-independent, and mediated by specific 

cells that possess apical vacuolar proton pumps. In contrast, luminal 

acidification in the cauda epididymidis is an Na+-dependent process. 

The specific apical Na+-dependent H+/base transport process(es) 

responsible for luminal acidification have not been identified. A potential clue as to the identity 

of these apical Na+-dependent H+/base transporter(s) is provided by similarities between the 

transport properties of the epididymis and the mammalian nephron. Specifically, the H+/base 

transport properties of caput epididymidis resemble the mammalian renal proximal tubule, whereas the 

distal epididymis and vas deferens have characteristics in common with renal collecting duct 

intercalated cells. Given the known expression of the Na+/H+ antiporter, NHE3, in the proximal 

tubule, and of the electroneutral sodium bicarbonate cotransporter, NBC3, in renal intercalated 

cells, we determined the localization of NHE3 and NBC3 in various regions of rat epididymis. NBC3 

was highly expressed on the apical membrane of apical (narrow) cells in caput epididymidis, and 

light (clear) cells in corpus and cauda epididymidis. The number of cells expressing apical NBC3 was 

highest in cauda epididymidis. The localization of NBC3 in the epididymis was identical to the 

vacuolar H+-ATPase. The results indicate that colocalization of NBC3 and the vacuolar H+-ATPase is 

not restricted to kidney intercalated cells. Moreover, the close association of the two transporters 

appears to be a more generalized phenomenon in cells that express high levels of vacuolar H+-ATPase. 

Unlike NBC3, NHE3 was most highly expressed on the apical membrane of all epithelial cells in caput 

epididymidis, with less expression in the corpus, and no expression in the cauda. These results 

suggest that apical NBC3 and NHE3 potentially play an important role in mediating luminal H+/base 
transport in epididymis. 
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